CEP INDEX 


VOL. 60 1964 & 


Published by 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
345 East 47th. Street, New York, N. Y., 10017 


EDITORIAL STAFF 


PUBLISHER: F. J. Van Antwerpen EDITOR: Larry Resen 
Managing Technical Manuscript Editorial 
Editor Editor Librarian Art Editor Art Assistant Assistant 
G. Heath Walsh Harold |. Abramson Patricia A. Free Louis H. Dufault Florence Keller E. Clarke 
BUSINESS STAFF 
Advertising Asst. to District Managers 
Sales Manager Adv. Sales Mgr. Harry B. Dill Clark Presbrey 
W. Chenoweth E. M. Hyers James C. Galloway George Reilly 
Donald R. Grice Fred W. Srnith 
Production Manager Asst. to Prod. Mgr. Richard E. Hoierman Joseph Stringer - 
F. Grisoli A. Mesa 
CIRCULATION: E. T. Plattner, Manage: 
H. Targrove 
A.1.CH.E. OFFICERS AND DIRECTORS, 1964 | i 
Officers elected for year 1964 g 
| 
| 
be 
President Vice-President Treasurer Secretary “3 
| D. A. Dahistrom W. B. Franklin G. E. Holbrook F. J. Van Antwerpen | iy 
Directors 
i T. A. Burtis J. W. Clegg W. W. Kraft M. Souders 
x, W. M. Carlson L. J. Coulthurst B. B. Kuist *H. B. Warner ; 
ia *S. W. Churchill W. C. Edmister E. M. Schoenborn A. S. West 
“\ * Term expires Dec. 31, 1964 + 
a Directors elected to serve through Dec. 31, 1966 Hf 
‘ j 
ae 
| 
Kraft Schoenborn Souders 
OFFICERS AND DIRECTORS ELECTED 1964 FOR YEAR 1965 | i 
President Votes Treasurer Directors 
W. B. Franklin 10,227. G. E. Holbrook 10,137 L. Pigford 5,828 | 
“he H. D. Guthrie 5,575 
; Vice-President Secretary J. R. Fair 5,112 
S. W. Churchill 3,719 F. J. Van Antwerpen 10,054 A. Smith, II! 4,866 
i: The total 1964 slate, in addition to the newly elected officers and directors listed, 
i included: R. J. McNally, C. F. Prutton, C. A. Coberly, |. Leibson, E. J. Lyons, J. C. 
; Malone, and C M. Sliepcevich. 


CHEMICAL ENGINEERING PROGRESS. (V 60, N 2 December 1964 83 


? 
7a 
| 
a 
| 


CEP INDEX, VOL. 60, 1964 


SUBJECT INDEX 


A 


convert liquids to powders, 


Absorbents 


N Aug. 119 
Absorber. natural gasoline, foaming. .Oct. 67 
Absorption, thesis index . Jan. 71 
Adsorbents, predicting silica gel 

performance ... Apr. 57 
Acetic Anhydride, by direct oxidation .Sept. 55 
Acrylonitrile. price trend Dec. 13 
AEROSPACE TECHNOLOGY 

applications of plastic materials, 

s.s. Apr. 72 
atmospheric chemistry & aero- 
dynamics flow Feb. 36 

materials Feb. 56 

nozzle cooling Feb. 52 

plastics for aerospace Feb. 63 

positive expulsion devices Feb. 60 

propulsion and combustion Feb. 38 

radiation cooling Feb. 48 

refractory metals Feb. 58 

regenerative cooling Feb. 50 

space environment Feb. 35 

spacecraft design Feb. 33 

thermal problems of ablatives ..-FPeb. 62 
Agglomeration, of dried materials May 63 
Air Oxidation, for waste disposal Jan. 33 
ALUMINUM 

corrosion in chlor-alkali environ- 

ments May 49 

and its alloys in the CPI May 45 

use in the fertilizer industry May 55 
AMERICAN INSTITUTE OF CHEMICAL 

ENGINEERS 

Auditor's Report -June 149 

AWARDS 

Allan P,. Colburn Nov. 103 
Founders, 1964 Nov. 102 
Professional Progress .«-Nov. 95 
Warren K. Lewis Nov. 103 
William H. Waiker Nov. 103 
color film aimed at students June 15 
Candidates for Membership 
Jan. 88, Feb. 11, Mar. 119, Apr. 98, May 
138, June 138, July 147, Aug. 139, Sept 
114, Oct. 90, Nov. 132, Dec. 92 


Candidates for National A.LCh.E 


offices for 1965 Aug. 99, Sept. 110 
finding a job, a member service. .Au 18 
full member of the International 

Institute of iefrigeration, N Mar. 42 

Future Meetings 

Jan, 120, Feb 23. Mar. 146, Apr. 122, 

May 131, June 140, July 140, Aug. 142, 

Sept. 131, Oct. 138, Nov. 123, Dec. 142 
how to get the most for your money. Mar. 47 
improved teacher recruitment 

program, Jan. 15 
Industrial Associates Plan, N Jan. 21 
information retrieval system Aug. 88 
Institute Lecturer . Nov. 95 
Inter-American Confederation June 18 
Local Sections 

Jan. 108. Feb. 114, Mar. 112, Apr. 92 

May 104, June 112. July 134, Aug. 106 

Sept. 106, Oct. 112. Nov. 96, Dec. 114 
Meetings 

Boston Oct. 100 

Heat Transfer Conference, 

Cleveland June 108, Sept. 33 
Houston Sept. 17 
JACC, Stanford, Calif May 130 
Joint Engineering Management 

Conference Au 105 

December 1964 


Annual Index Abbreviation Key 
N—News Item 
C.A..-Computer Abstract 
M.S.—Abstract from CEP Monograph 
Series Volume 
$.S.—Abstract from CEP Symposium 
Series Volume 
Las Vegas ..July 108, Aug. 102, Oct. 40 
London, 1965 .Feb. 25, Nov. 32, Dec. 26 
Memphis . Jan. 86, Mar. 35 
Petrochemical & Refining 
Exposition, Houston Apr. 24, Sept. 17 
Pittsburgh .Mar. 104, Apr. 90, July 30 
News and Notes 
Jan, 132, Feb. 140, Mar. 164, Apr. 142, 
May 152, June 164, July 160, Aug. 164, 
Sept. 156, Oct. 164, Nov. 148, Dec. 164 
People 
Jan. 114, Feb. 120, Mar. 138, Apr. 116, 
May 126, June 118, July 113, Aug. 110, 
Sept. 110, Oct. 116, Nov. 102, Dec. 137 
research projects, N Jan. 118 
twenty-one and-over club, N May 39 
AMMONIA, 
largest single-line plant, N ...... Apr. 25 
skid-mounted plant, N . . Sept. 116 
synthesis kinetics Jan. 61 
Analysis, water quality measurement.Apr. 53 
Argentina, facts and figures May 92 
Atomic Enerey. 3rd U.N. conference 
on peaceful uses Dec. 74 
B 
Barges, for chemical transportation Mar. 26 
Biology, and measurement of pollution Jan. 39 
BLENDING 
in-line, it’s getting more popular, N.Feb 95 
pneumatic, N July 119 
Books, Thesaurus of Engineering terms, 
EJC, N on ..-Mar. 15 
BRINE 
recovering potassium .Noy. 50 
recovering sodium sulfate Nov. 47 
saline waiter conversion Nov. 56 
use ion exchange when processing. .Nov 60 
Butadiene, price trend Dec. 13 
Cc 
Carbon, ectivated, treatment of 
waste water ‘ Dec 46 
Catalysts, performance in hydrocarbon 
synthesis . Jan. 56 
Chemica] Engineering. reviews, S.S. Sept. 78 
CHEMICAL ENGINEERS 
future of opportunity Dec 33 
job outlook bright for new 
graduates Oct. 45 
output remains static Mar. 17 
CHEMICALS 
ammonia synihesis kinetics Jan. 61 
concentrated nitric acid July 77 
elemental phosphorus, safety Dec. 69 
from trees Sept. 91 
optimizing oxygen recovery in low 
temperature distillation Nov. 64 
potash minerals big business Oct. 19 
potassium fiom sea water Nov. 50 
prices, why do they drop Dec. 13 
sodium sulfate from brine Nov. 47 
superphosphoric acid July 97 
transportation affects phosphate 
putput Oct. 22 
via radiation ethyl] bromide process.Apr. 33 
CHLORINE 
barge ani pipeline safety Sept. 88 
handling tank car quantities Sept. 86 
Chlorofluorination, of methane Sept. 50 
COAL 


conversion in an electric arc 


converting to more valuable fuels 


CHEMICAL ENGINEERING PROGRESS, (Vo!. 60 


June 5 
June 3 


corona processing June 41 
estimates on commercial corona 
processing June 45 
fluidized bed pyrolysis of June 69 
fuel cells using coal June 64 
research brightens future Oct. 28 
Colombia, end the Latin American 
CPI Mar. 95 
COLUMNS 
controlled-cycling extraction Jan. 66 
how flooding can affect operation. .Oct. 55 
COMBUSTION 
critical point phenomena in liquid 
propellants Feb. 47 
impulse bit in pulsed rockets Feb. 38 
metals burning nitrogen Feb. 40 
propellant erosive burning Feb. 43 
rockets recombination losses Feb. 41 
transport of powdered metals Feb. 45 
COMPUTERS 
analysis of pipeline networks Feb. 65 
calculation of pressure drop Apr. 67 
design of ethylene glycol system..June 74 
Du Pont reduces costs of data 
nandling May 67 
equipment, N ....... ‘ Mar. 121 
equipment shakeout coming June 31 
heat and mass balancing May 71 
hybrid computations applied to 
countercurrent processes Apr. 61 
process heat and material balances.Sept. 70 
process optimization, hybrid 
program abstracts July 95 
simulate cracking furnace Dec. 64 
simulation of multistage system 
dynamics ..... a Mar. 65 
simulation and optima] control of 
chemical processes Mar. 49 
solution of unknown values Mar. 70 
Conferences, 3rd International 
Conference on Peaceful Uses of 
Atomic Energy, a report Dec. 74 
Contract Maintenance, what it can do.July 19 
CONTROL 
of chemical processes Mar. 49 
thesis index Jan. 75 
Control, Process, see process control 
Controlled-cycling, in extraction Jan. 66 
Copper, a major western product Oct. 25 
CORONA 
estimates on commercial procesing 
of coal June 45 
processing of coal June 41 
Cost Indexes, what they do and don't 
tell us Jan. 76 
cosTs 
chemical distribution by pipeline Mar. .23 
contract maintenance July 19 
development of countercurrent 
processes Feb. 75 
discounted cash flow, C.A. July 95 
distribution ..Feb. 16 
estimates ¢o astray Apr. 15 
estimates on commercial processing 
of coal June 45 
impact of technology on petroleum 
products July 85 
preliminary estimates Dec. 23 
refinery indices July 85 
Critical Planning, pays off in 
maintenance July 25 
Critical Properties. and the equation 
of state Apr. 49 
Crushing, metal wear Feb. 90 
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Cryogenics, propejlants July 72 
Cyciohexane, high purity Sept. 43 
D 
Data Collection, systems Aug. 74 

Data Handling, Du Pont reduces 
cost May 67 
Dehydrogenation, optimization by 
hybrid computer Mar. 57 
Desiccant, silica gel performance Apr. 57 
IGN 
of a complex reactor Feb. 71 
in countercurrent separation Feb. 75 
of ethylene glycol system June 74 
fiber mist eliminators ....-Nov. 68 
eas-solid reaction in a fluidized bed.Mar. 75 
impact of process control advances 
on optimizing oxygen recovery in 
low temperature distillation Nov. 64 
potential hazards Apr. 37 
problems in distillation Oct. 60 
process identification Aug. 74 
scale-up problems in a solvent- 
water fractionator Oct. 50 
of thermosiphon reboilers July 59 
ion exchange for brine processing. .Nov. 60 
DETERGENTS 
biodegradable, manufacture Dec. 35 
biodegradation Dec. 41 
LAS replacing ABS Dec. 35 
DEVELOPMENT 
bridging the gap May 26 
for pharmaceuticals costly May 28 
of a profitable project .Mar. 81 
Diffusion, thesis index Jan. 71 
Disposal, deep well method for 
wastes Jan. 49 
DISTILLATION 
analysis of tower flooding Oct. 64 
applied, unusua] problems Oct. 49 
case histories of the distillation 
practitioner Oct. 60 
computations by hybrid computer..Apr. 61 
flooding in a two-section fraction- 
ator Oct. 73 
foaming in a natural gasoline 
absorber Oct. 67 
how flooding can affect tower 
operation -Oct. 55 
how not to pack a packed column. .Oct. 71 
low temperature, optimizing oxygen 
recovery Nov. 64 
performance of perforated trays in 
dirty service Oct. 74 
scale-up problems in a solvent-water 
fractionator 
thesis index Jan. 71 
DISTRIBUTION 
analytical techniques 29 
of chemicals Feb. 13, Mar. 23 
Dusts, flammable, handling Apr. 45 
Dynamics, thesis index Jan, 75 
E 
ECONOMICS 
estimates on commercial processing 
of coal June 45 
non-Newtonian fluids Aug. 37 
of nuclear power plants Dec. 74 
preliminary cost estimating Dec. 23 
profile of a profitable project Mar. 81 
of specialties Apr. 19 
subjective probability project 
evaluation Dec. 58 
techno-economic evaluation needed ..May 21 
EDUCATION 
10,000 engineering doctorates 
1984, N July 16 
graduate engineering program in 
Rio, N July 12 
improved teacher recruitment 
program, N Jan, 15 
Ejector, venturi scrubber May 100 
Electric Arc, coal conversion June 52 
EMPLOYMENT 
job hunting made easy Aug. 18 
job outlook bright for new eraduates. Oct. 45 
more technicians needed Aug. 14 
ENGINEERING 
a changing profession. N Jan. 22 
federal impact grows Feb. 22 
esraduate program in Rio, N . July 12 
and the Nationa] Science Foundation, 
er Jan. 17 
Engineering Manpower Commission, 
manpower shortage easing Aug. 11 


ENGINEERS, see also Chemical 
Engineers 
how best to utilize . Sept. 21 
how good is performance, N Jan. 29 
output remains static Mar. 17 
projected deficit and requirements. .Sept. 25 


what they most need to keep 
ahead of technical obsolescence. Sept. 26 
Engineers Joint Council, Thesaurus of 


Engineering Terms, N Mar. 15 
Equations of State, non-Newtonian 
fluids Aug. 52 
EQUIPMENT 
ejector venturi scrubber May 100 
heat and mass transfer in a tur- 
bulent bed contactor July 66 
the modern fluid energy mill June 102 
portable helix mixer for urethane 
foam Nov. 84 
Silicon carbide parts Dec. 97 
Union Carbide getting deeper into 
field, WN Jan. 91 
a versatile, new extractor May 77 
Ethyl Bromide, chemicals via 
radiation Apr. 33 
Ethylene, cracking furnace for, 
simulation Dec. 64 
price trend Dec. 13 
Ethylene Glycol, analog computer 
design June 74 
EXTRACTION 
controlled-cycling Jan. 66 
a versatile new extractor May 77 
F 
Ferrous Metallurey, recent advances 
s.s. May 88 
Pilms, ‘‘The Chemical Engineer’ June 18 
Pinned Tubes, copper alloy July 47 
can affect tower operation. .Oct. 55 
FPLUIDIZATION 
g€as-solid reaction Mar. 75 
material handling June 123 
Fluidized Bed, pyrolysis of coal June 69 
FLUID MECHANICS 
non-Newtonian, in tube entrance 
region Aug. 49 
research in non-Newtonian Aug. 35 
thesis index Jan. 71 
Fuel Cells, coal burning he June 64 
Fuels, coal, converting to more 
valuable fuels June 35 
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Gas, from coal using nuclear heat June 58 


GEOLOGY 
deep well disposal of nylon waste 
water Oct. 85 
deep well waste disposa] Jan. 49 
Government, impact on engineering 
grows Feb. 22 
GRINDING 
intermediate fine Mar. 100 
metal wear Feb. 90 
the modern fluid energy mill June 102 
H 
HEAT EXCHANGERS 
design of thermosiphon reboilers July 59 
plain and extended surface tubes July 47 
plate, laminar flow July 62 


thermal rating of shell-and-tube 
C.A, 


HEAT TRANSFER 


July 95 


ablative cooling of thrust chambers. . Feb. 54 
balance by computer Sept. 70 
cooling solid rocket nozzles Feb. 52 
design of thermosiphon reboilers July 59 
on digital computers May 71 
in @ gas-solid reaction in a fluidized 

bed . Mar. 75 
Houston, §.S. Apr. 77 
hybrid simulation of multistage 

system Mar. 65 
improved nucleate boiling July 53 
laminar flow in a plate heat 

exchanger July 62 
for non-Newtonian fluids Aug. 43 
in perforated tray distillation 

column Oct. 74 
plain and extended surface copper 

alley tubes July 47 
propellant erosive burning Feb. 43 
regenerative cooling of rocket 

engines Feb. 50 
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regenerative cooling of thrust 


chambers 


thermal problems of ablatives 


thesis index 

in a turbulent bed 
Hydrocarbons, synthesis 

efficiency 


Industrial Associates Plan 
A.LCh.E., N. 
INFORMATION 

getting it to 

government 

what's happening in 
INSTRUMENTATION 


work for ye 


survey 


of 


RETRIEVAL 


contactor 
contacting 


complete 


the automatic controllers 

for continuous water quality 
measurement 

principles of automatic process 
control 

process identification and design 

process, impact on process design 


theoretical, 
Instruments, maintenance 
INVESTMENTS 

evaluating plant 

net present worth 


Ion Exchange, use 
brine 

IRON ORE 
low grade, reduction 


outlook limited 
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Junior Eng. Tech. Soc 
while they are young 
Kilns, the grate-kiln syste 


Kinetics, thesis index 
L 
Laser, a new tool, N 
LATIN AMERICA 
Argentina, facts and figures 
Brazil's potential 
chemical industry, LAFTA 
Colombia 
Mexico, a record of growth 


LAW 


strategies 


employees and trade secrets 


trade secret aspects 
of trade secret 


competing policies 


balancing 


Lead, hope for brighter 

Lime Kiln, design of 
system 

MAINTENANCE 
contract 


pays off 
contract 


critical planning 

instrument, via 

managing 
MANAGEMENT 


decisions by the rate of 
method 

lag 

of maintenance 

techno-economic evaluatix 


MANPOWER 
another look at 
how best to utilize 
shortage easing 
MARKETING 
is it a good 
measuring and forecastin 
me-too-ism 
plus R&D equals 
telephone lecture, N. 
MASS TRANSFER 
balance by computer 
on a digital 
hybrid simulation of 
stem 
in perforated tray 
column 
thesis index 
in a turbulent 
a versatile new 
MATERIALS 
for aerospace 
aluminum and its alloys 
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special stainless steels Nov. 90 
steel, corrosive applications in coal- 
chemical plants Oct. 93 
thesis index ...... Jan. 71 
MATERIALS HANDLING 
elemental phosphorus Dec. 69 
flammable dusts Apr. 45 
Mathematics, statistical and numerical 
methods in chemical engineering, 
s.s. ewe May 84 
Metallurgy, recent ferrous advances 
8.5 May 88 
METALS 
special purpose and high strength 
steel oem July 100 
steel for petrochemicals Sept. 98 
Methane, chlorofluorination Sept. 50 
Mexico, a record of growth June 94 
MILLS 
fluid energy , June 102 
intermediate fine grinding Mar. 100 
metal wear Feb. 90 
MINERALS 
copper, a major western product..Oct. 25 
interest rises in oil shale Oct. 34 
iron ore outlook limited Oct. 3€ 
lead and zinc hope for brighter days.Oct. 38 
research brightens coal's future Oct. 28 
uranium output slows Oct. 30 
Mist Eliminators, for higher velocities.Nov. 68 
Mixer, portable, for urethane foam..Nov. 84 
MIXING 
continuous pneumatic Oct. 81 
non-Newtonian fluids Aug. 41 
Monograph Series, experiences and ex- 
periments with process dynamics Sept. 84 
N 
National Science Foundation, tends to 
obscure engineering, N Jan. 17 
Nitric Acid, concentrated July 77 
Nitriles, aromatic by ammoxidation Sept. 48 
NON-NEWTONIAN FLUIDS 
the economic impact Aug. 37 
equations of state Aug. 52 
heat transfer Aug. 43 
high viscosity suspensions Aug. 45 
mixing . Aug. 41 
plans underway to sponsor research 
program, N Jan. 10 
pumping Aug. 39 
research in fluid mechanics Aug. 35 
tube entrance region flow Aug. 49 
NUCLEAR 
heat for making pipeline gus from 
coal P : June 58 
ird Internationa! Conference on 
Peaceful Uses of Atomic Energy 
a report ‘ Dec. 74 
Nuclear Engineering. Part X, $.S. July 90 
Nylon, deep wee] disposal of waste 
water Oct. 85 
Oil Shale, interest rises Oct. 34 
Operation, and a profitable project Mar. 81 
OPINION AND COMMENT 
appreciation a personal experience. .June 33 
betting on futures July 45 
experience found wanting Aug. 33 
getting them while they are young Apr. 31 
government, government, government. Feb. 31 
the future of opportunity Dec. 33 
the handwriting on the blackboard ..May 43 
how to get the most for your 
money Mar. 47 
metes and bounds Oct. 47 
no bigger than a fist Nov. 45 
potent purchasing potential, N Jan. 31 
for a year, for a decade, for life Sept. 41 
Optimization, process, by hydrid 
computer Mar. 57 
Optimization Techniques, $S 89 
Orifice, computation, C.A. July 95 
OXYGEN 
optimizing recovery in low temperature 
distillation Nov. 64 
recovery in spacecraft Feb. 33 
Oxidatiion, wet air Jan. 33 
Patents, output static, although R&D 
expenditures up Mar. 45 
Perforated Tray, performance in ‘‘dirty”’ 
ervice Oct. 74 
Pharmaceuticals, development costly May 28 


United Engineering Center 


Phosphates, transportation affects 

output Oct. 22 
Phosphoric Acid. plant pollution control 

Jan. 53 

Phosphorus, elemental, handling Dec. 69 
PIPELINE 

for chemical! distribution Mar. 23 

network analysis Feb. 65 


Planning, organizing for 
PLANTS 
ammonia synthesis 
coal gasification 
corona processing 
elemental phosphorus 
evaluating investment strategies 
lime kiln 
oxygen recovery 


kinetics 


of coal 


phosphoric acid pollution control 


profile of a profitable project 
water renovation, Los 


PLASTICS 
aerospace materials 
in aerospace, S.S. 
Plotting, via machine 
POLLUTION 
biological measurement 


N 


control in a phosphoric acid plant 


eliminate detergents water 


POLYMERS 


in 


computer calculation of pressure 
processing, $.S. 
thesis index 
Polypropylene, outlook: bullish 
POTASH 
conversion to nitric acid by ion 


exchange 
minerals big business 


Potassium, recovering from sea water 


Powders, agglomeration 
Pressure 
Pressure Drop, 


Profits, the road to 


indexes 
do they 


Prices affect cost 


chemical, why drop 


and the equations of state 
computer calculation 
is it worth the risk 
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Project, profitable, pro Mar 
PROCESS CONTROL 
automatic Aug 
automatic, principles of Aug 
experimental, analysis of components 
Aug 
impact on process design Aug 
theoretical, analysis of components .Aug 
thesis index Jan. 
PROCESS DYNAMICS 
experiences and experiments. M.S. Sept 
thesis index Jan 
PROCESSES 
acetic anhydride by direct oxidation 
Sept. 
aromatic nitriles by ammoxidation. .Sept 
coal conversion in an electric arc June 
coal gasification June 
concentrated nitric acid July 
corona for coal June 
countercurrent Feb. 
cyclohexane Sept. 
elemental phosphorus . Dec. 
ethylene, computer simulation of 
cracking furnace Dec 
Italy, catalytic methane chloro- 
fluorination Sept 
pipeline gas from coal using nuclear 
heat June 
radiation, ethy! bromide Apr 
recovering potassium from sea water 
Nov 
saline water conversion and its Nov 
sodium sulfate from brine Nov. 
superphosphoric acid from wet 
process phosphoric acid July 
thesis index Jan 
use ion exchange Nov 


waste water treatment with activated 


carbon Dec 
Processing, applied distillation, the 
unusual problems Oct 
PROPELLANTS 
continuous pneumatic mixing Oct 
critical point phenomena Feb 
liquid rocket, technology moves 
forward July 
60, No. 
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PROPULSION 
critical point phenomena liquid in 
Propellants Feb. 47 
impulse bit in pulsed rockets Feb. 38 
metals burning nitrogen Feb. 40 
propellant erosive burning .. Feb. 43 
rockets recombination losses Feb. 41 
transport of powdered metals Feb. 45 
Publications, output grows and grows. July 43 
Pulp and Paper, waste disposal Jan. 33 
Pumping, non-Newtonian fluids . Aug. 39 
Purchasing, research in the CPI Aug. 2 
Purex, radioactive waste denitration Nov. 74 
Pyrolysis, of coal in a fluidized bed June 69 


RADIATION 
Dow's ethyl bromide process Apr. 33 
safety in industrial use Apr. 41 
Radioactive Wastes, denitration with 
formaldehyde .. Nov. 74 
Rate of Return, subjective probabilities 
Dec. 58 
REACTORS 
contacting efficiency in hydrocarbon 
synthesis Jan. 56 
residence time distribution Feb. 71 
Reboilers, thermosiphon, design July 59 


Recruitment, ads, what should they say 


Feb. 29 
Refining, impact of technology on cost 
of petroleum products July 85 
RESEARCH 
in countercurrent separation Feb. 75 
markets, measuring and forecasting. .Dec. 18 
productivity lagging June 20 
program on non-Newtonian fluids, N 
Jan. 10 
projects in chemical engineering. N 
Jan. 118 
purchasing, in the CPI Aug. 20 
RESEARCH AND DEVELOPMENT 
federel spending, tops $50 billion. Aug. 31 
forecast of U.S. expenditures, N. Jan. 85 
plus marketing equals success May 24 
SAFETY 
anticipating hazards the key to safe 
operation Apr. 37 
chlorine barge and pipelines Sept. 88 
chlorine tank car unloading . Sept. 86 
handling of flammable dusts Apr. 45 
in use of radioactive sources Apr. 41 
Science, emphasis by National Science 
Foundation, N, Jan. 17 
Scientists, how best to utilize Sept. 21 
Scrubber, ejector venturi May 100 
Separation, countercurrent Feb. 75 
Sewage, joint municipal-industrial 
treatment Jan. 44 
Sieve Plates, and controlled-cycling 
extraction Jan. 66 
Silica Gel, performance Apr. 57 


Silicon Carbide, to resist wear and acid 


corrosion Dec. 97 


SIMULATION 


of chemical processes Mar. 49 

of multistage system dynamics Mar. 65 
SOCIETIES 

junior eng. tech. soc July 34 


what's happening in information 
retrieval Sept. 29 


Sodium Sultate, from brine Nov. 47 
Specialties, commercialization Apr. 19 
STEELS 
in coal-chemical plants Oct. 93 
for petrochemicals Sept. 98 


special purpose and high strength .July 100 

stainless, special Nov. 90 
Styrene Monomer, price trend Dec. 13 
Superphosphoric Acid, from wet process 
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